ffi 



CO 
CO 

CO 

o 



a 

LU 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(11) EP 1 034 331 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
19.11.2003 Bulletin 2003/47 

(21) Application number: 98960425.1 

(22) Date of filing: 24.1 1 .1998 



(51) mt ci 7: D21H 27/00, D21H 21/20, 
C08F8/00, D21H 17/37, 
D06M 15/347, D06M 15/263, 
D06M 15/285 

(86) International application number: 
PCT/US98/25078 

(87) International publication number: 
WO 99/027186 (03.06.1 999 Gazette 1999/22) 

(54) FLUSHABLE FIBROUS STRUCTURES — 
WEGSPULBARE FASERSTRUKTUREN 

STRUCTURES FIBREUSES EVACUABLES PAR LES CANALISATIONS SANITAIRES 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
NL PT SE 

(30) Priority: 25.11.1997 US 976746 

(43) Date of publication of application: 
13.09.2000 Bulletin 2000/37 

(73) Proprietor: THE PROCTER & GAMBLE COMPANY 
Cincinnati, Ohio 45202 (US) 

(72) Inventors: 

• BJORKQUIST, David, William 
Wyoming, OH 45215 (US) 



• MANSFIELD, Todd, Leon 
Cincinnati, OH 45220 (US) 

(74) Representative: Hirsch, Uwe Thomas et al 
Procter & Gamble European Service GmbH, 
Sulzbacher Strasse 40-50 
65824 Schwalbach am Taunus (DE) 



(56) References cited: 
EP-A-0 582 123 
US-A- 4 242 408 



GB-A-1 451 619 
US-A- 5 656 746 



• DATABASE WPI Section Ch, Week 9542 Derwent 
Publications Ltd., London, GB; Class A96, AN 
95-324979 XP002097023 & JP 07 222768 A 
(SHIGEMITSU M) , 22 August 1995 



no^r T* ^""o 3 fr ° m PUb,iCati ° n ° f the menti0n 0f the 9 rant of the Euro P^ Patent, any person may give 
ITZ 2 EU TT t Patent ° ffiCe ° f 0PP0S *° n t0 the Eur °P ean P atent 9^ ed - "«» of opposition shaf ZVZ 

SSSSSSSiT m °* aeemei 10 have — M - - ■ - - — - <»« 



Printed by Jouve, 75001 PARIS (FR) 



15 



20 



25 



30 



40 



45 



50 



55 



EP 1 034 331 B1 

Description 

FIELD OF 'THE INVENTION 

iri,Zr?;riTo~ ,o " usM *- — ■»- — - «* - « «. - ., 

BACKGROUND OF THE INVENTION 



■■■■■1 

Qniar«u flf ^ , ZL 4 .o05,702, Guerro et al., issued August 12, 1986; U.S Pat No 4 675 3Q4 

K O r , l! S „^ ref0re a " ° bjeCt ° f thiS inVenti ° n 10 provide f,ushable fibrous S ^^res in the form of either paper 

KSnSrSSS? mia> tenSMe S,ren9th eVe " Whe " «**■»" * W» 25 S but 

Z r?jS! f P ^ eXC6SS am ° Unts 0f water encountered during disposal These structures mat 

,0 7° f 3 P W«**t such as toilet tissue, facial tissue, tissue towels and the like, JS^SSSZ 
a component ,n personal products, such as absorbent article topsheets, backsheets and the .ike 

SUMMARY OF THE INVENTION 

E, Q ?! T?"" 0 " relat6S t0 f ' UShable ,ibrous structures havi "9 an i"""se wet tensile strength of at least 

spec* caJly relates to flushable fibrous structures comprising a binder which comprises a polymer aS a sart to pmv de 
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products such as facial and toilet tissue) or comprising (e.g., absorbent articles) the flushable fibrous structures as 
well as methods for making the fibrous structures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

FIG. 1 te a top plan view of a sanitary napkin with portions of the sanitary napkin cut away to more clearly show 
•the construction ofthe sanitary napkin. 

FIG. 2 is a cross-sectional view of the sanitary napkin of FIG. 1 taken along section line 2-2. 
DETAILED DESCRIPTION OFTHE INVENTION 

I. Definitions 

[0009] As used herein, the term "in-use wet tensile strength" means the tensile strength of a fibrous structure as 
measured us.ng an electronic tensile tester as described in the Test Methods section, after a sample of the structure 
has been soaked in 5% sodium sulfate solution for 2 minutes at 23'C 

[0010] As used herein, the term "disposal wet tensile" means the tensile strength of a fibrous structure, as measured 
using an electron.c tens.le tester as described in the Test Methods section, after a sample of the struc ure has been 
soaked in excess distilled water for 1 5 seconds at 23°C. 

II. Flushable Fibrous Structures 

i°h 0 o!,!LI he , P To n n in ; e " ti0 7 elates to flushab| e «°rous structures having an in-use wet tensile strength of at least 

TSStfiZ i* f n) ;r y at ,east *"* 78,8 (200 *»■ and more preferab, y at least ^ 

cm (300 g/tav) In addition the structures have a disposal wet tensile strength of not more than about 1 1 ,8 g/cm (30 g/ 
in), preferabty not more than about 9,8 g/cm (25 g/in.) Tensile strengths are measured according to the procedures 
set forth in the Test Method section below. Preferred materials for preparing these flushable fibrous structures are 
described in detail below. In general, these preferred structures comprise fibers and a bindermaterial, where the binder 
matenal comprises a polymer and a salt. 

A. Binder Composition 

[0012] In one embodiment of the present invention, the binder component of the fibrous structures comprises a salt 
and the condensation product of polyvinyl alcohol (hereafter referred to as "PVA") and one or more substituted or 
"PVAA") aldeh y des " This condensation product is a polyvinyl alcohol-co-acetal (referred to herein as a 

[0013] Polyvinyl alcohols useful in making the PVAA for this preferred binder are well known in the textile and paper 
arts and are available commercally from a variety of sources. These alcohols are manufactured by first polymerizing 
vinyl acetete followed by hydrolysis of the acetate groups to alcohol groups. The commercial grades of vary in 
degree of pofymenza . on (,.. molecular weight) and degree of hydrolysis (i.e., the number of acetate groups that are 

t ,f ^ 9r0UPS) H ' eXamP ' e ' COmmercial 9 rades ° f PV A are available having a degree of hydrolysis of 
about 88% to those having a degree of hydrolysis in excess of 99% 

[0014] Preferred functionalized polymers useful in the present invention are those where the PVA material to be 
acetataed has a degree of hydrolysis of at least about 95%, more preferably at least about 97%, still more preferably 
at least about 98% and most preferably at least about 99%. In addition, preferred functionalized polymers are those 
where at least about 8% of the hydroxy! groups of the starting PVA are acetalized. More preferably, the PVAA will have 

E?jf°? V° ab ° Ut 2 ° % ° f the StartinS} PVA ' S hydr0Xyls ac *talized, more preferably from about 10 to about 16% 
[001 5] To be Particularly useful in the present invention, the PVA should be acetalfced to such a degree that the cloud 
point of the PVAA (as determined turbidimetrically by measuring a change in light transmittance) is higher than the 
temperature of tap water (i.e. greater than about 25"C) and is depressed by the addition of salts. In addition, in order 
forthe PVAA to be conveniently synthesized, it is useful that its cloud point be al least about 1 »C above the condensation 
reaction temperature, preferably from about 3 to about 5"C above the condensation reaction temperature This is to 
facilitate homogeneous reaction conditions during formation of the PVAA. 

[001 6] The skilled artisan will recognize that the level of acetalization of the starting PVA to arrive at a PVAA func- 
tionalized polymer that will provide the desired in-use Wet strength is related to the degree of hydrolysis of the starting 
PVA, the molecular we.ght of the starting PVA. the aldehyde starting material, etc. In general, with other things being 
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constant, the degree of acetalization needed increases as the degree of hydrolysis of the PVA starting material in- 
creases. Also, with other things being constant, as the molecular weight of the PVA starting material increases, the in- 
use wet tensile strength increases. The determination of the degree of acetalization of a given starting PVA to reach 
the desired in-use wet tensile strength is a matter of routine experimentation for the skilled artisan and will be dictated 
in part by the end-use of the product, as is discussed below. 

[0017] Preferably, the PVA starting material will have an average molecular weight of at least about 80 kg/mol, more 
preferably at least about 1 60 kg/mol. In general, the higher the average molecular weight of the polymer, the greater 
the in-use wet strength of the corresponding fibrous substrate comprising the binder. The skilled artisan will recognize 
that the molecular weight of the starting PVA effects its viscosity (higher molecular weight provides higher viscosity 
PVA), and that lower viscosity PVA will be easier to process into the desired PVAA. However, this does not limit the 
scope of the invention to the use of "low" molecular weight PVAAs. 

[0018] As indicated, to obtain the PVAA material, the PVA starting material is reacted with a substituted or unsub- 
stituted C 2 -C 8 aldehyde, or a mixture of two or more such aldehydes. Where the aldehyde is substituted, suitable 
substituents include, for example, C r C 3 alkyl and aryl. Preferably, the aldehyde is an unsubstituted, saturated straight 
chain. Also preferred is where the aldehyde has from 2 to 5 carbon atoms, more preferably from 3 to 4 carbon atoms. 
Specific non-limiting examples of aldehydes particularly suitable for reaction with the PVA starting material are acetal- 
dehyde, propionaldehyde, butyraldehyde, and mixtures thereof. Particularly preferred is where the aldehyde is propi- 
onaldehyde and/or butyraldehyde, most preferably butyraldehyde. 

[0019] in general, the PVAA materials useful herein can be prepared by reacting a commercial grade of PVA (e.g., 
Airvol 350® or Airvol 165®, available from Air Products, Allentown, PA) and aldehyde in an aqueous solution at a 
temperature of about 20°C and at a pH of approximately 2. Representative examples for preparing PVAA's useful 
herein are set forth below in Section VI. 

[0020] An alternative class of polymer useful in the binder component of the fibrous structures are homopolymers 
and copolymers derived from acrylamide monomers. These polymers have a structure accordinq to the followinq qen- 
25 eral formula (I) yM 
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h-Ach 2 — chV£ch 2 -ch-Vh 

30 \ /x\ J /y 

C=0 t=0 (i) 



35 



R— N 



1 J. 



wherein 

40 (a) x is > 1 ; 

(b) y is > 1 ; 

(c) R 1 and R2 are independently selected from hydrogen and C r C 6 alkyl (preferably at least one of R 1 or R2 is 
other than hydrogen, more preferably R' is hydrogen and R* is C r C 3 alkyl, still more preferably Ri is hydrogen 
and R 2 is methyl, ethyl, isopropyl or n-propyl); and 

45 (d) when y is > 1 , 

(i) R 3 is -N(R 4 )(R 5 ), where R 4 and R5 are independently selected from hydrogen, C r C 6 alkyl and aryl (pref- 
erably R 4 is hydrogen or C r C 4 alkyl and R* is C,-C 4 alkyl, more preferably R 4 is hydrogen or C V C. alkyl and 
R 5 is C 3 -C 4 alkyl); or 

50 (*■) r3 is -O-f-aVk-NfReXR 7 ), where z is from 2 to about 4 (preferably 2 or 3, most preferably 2) and R 6 and 

R 7 are independently selected from hydrogen, C r C 6 alkyl, and aryl (preferably R* is hydrogen or C r C 3 alkyl 
and R 7 is C,-C 3 alkyl, more preferably R 6 is C^-C 3 alkyl and R 7 is C,-C 3 alkyl). 

[0021] In those instances where R 6 and R 7 are both alkyl groups, the resulting tertiary amine will be cationic at neutral 
55 p h and the polymer will therefore be readily adsorbed to cellulose, owing to ionic bonding with the anionic carboxyl 
groups of cellulose. As such, polymers of this class may be added to the wet-end of the paper making process, rather 
than as a separate step after substrate formation. Preferably, the polyacrylamide polymer or copolymer will have an 
average molecular weight of at least about 50 kg/mol, more preferably at least about 1 00 kg/mol, still more preferably 
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at least about 200 kg/mol. 

[0022] In general the homo- and co-powers derived from acrylamides are prepared by free radical polymerization 
tokw.no a method simi arte that described in Macromolecules 1 992, 25, 5353-5361 . which is incorporated by refere ce 
herein In order to obtam h,gh molecular weight polymer, however, it is necessary to replace dioxane with t butanol as 

[0023] In addition to the polymer, the binder component of the present invention comprises an appropriate salt that 
prevents the swelling and/or dilution of the polymer in the presence of relatively small levels o HK aqueous 

nSJS^nT enC0Un,ere f d , when used as « ssue P"*"* orcomponents in absorbent articles. It is this abH 
to resist swelling m the presence of low water levels that provides in-use wet strength to the fibrous structures of the 
present invention^ useful herein include those comprising monovalent cations (".„., Lh, Na + T) Semc^ion^ 

52 triValenl C3ti0 h nS (eg ' AI+3) - Pr6f6TOd are Satts com P risi "9 -no^ent ordSn catns 
Preferred salts comprise anions such as citrate, sulfate, chloride, fluoride,' bromide, thiosulfate, phosphate nitrate 

2?J3S" ,' b,Ca ;° nat6 - Preferred safts M - b * "ot limited to. sodium citrate potassium c a e' 
sod,um sulfate potassium sulfate, magnesium sulfate, calcium sulfate, sodium phosphate, potassium phosphate and 
magnesrum chlor.de. Particularly preferred salts include potassium citrate and sodium suifate ph0Sphate ' and 

Srf Q Ln e zrjr^ 

Z Sr? ? 8 Pr6Sent inV8n,i0n Wi " be diCtated in P art ^ *• end " use ° f the product comprising 

SSTJTTt B ' h r re,a,iV ^ '° W in -" Se W6t tensHe iS reqUired ' SUch as ,or ,oilet tissue ' relatively low 
2!^7 b f; e \ ulrad - Conversely, where high in-use wet tensile is required, such as for a topsheet in an 
absorbent article, relatively higher salt levels may be utilized. 



B. Fibers 



Stc a binder , com P 0 f on is useful imparting temporary wet strength to a wide variety of paper and paper 
clnS^hro t re ' n, | ^T 8 and " Paper pr0dUCtS " include she6t " lika ™ ss <* and molded produc J 

thS|y deTed M SUCh aS W00d pulp ,ibera - which « 

f^!!„ ? bers ? di T! e T ra,ori9inare ^ 

from coniferous trees), hardwood (derived from deciduous trees) or cotton .inters may be utilized. Fibers from Esparto 
grass, bagasse, Kemp. flax, and other lignaceous and cellulose fiber sources may also be utilized as raw material in 
ZoZ III" ir 1 ' 6386 ° f manUfaCtUre and diSp0Sabi,rt V' PreferrJfibers are those derived from woo 

e^ £T £ 1 i t H 6 ?' "I" Ce " Ul0Se ,ibe,S are emp '° yed ' the optimum source wi » de P* nd "P°n the particular 
SeTuS l?nn Kr'? W ° 0d PU ' PS Wi " be Ut " fe6d - App,icab,e W00d pu| P s include chemi **« P"'PS such as 
U 010 f ? ?mp PU £ S ' 38 We " 38 meChantea ' PU ' PS includin 9' ,or exam P' e - 9roundwood, thermomechan- 

unb.eS.id fih^ » f e ^ e ™ mechanical P"'P CTMP). Complete* bleached, partial* bteached and 
unbleached fibers are useful herein. It may frequently be desired to utilize bleached pulp for its superior brightness 
and consumer appeal. For products such as paper tissue, paper towels and substrates for diapers, LJfiSSZZ 

40 ^ ° Sim " ar T PaP6r Pr0dUCtS ' * iS eSpecia '^ preferred to utilize fibers from nortCsoft 

to wood pulp due to its premium strength characteristics. 

efU ' *? PrSS ! nt ' nVenti0n 3re ,ibSrS deriV6d from recyc,ed P a P er ' which can co "tain any or all of the 
Tier maSg proiss " n ° n ' fibr ° US materia,S "" h ^ a " d adheSiV6S USed t0 ,acilitate ^e original 

45 Sal terlSlu TT ° f th ! Pr6Sent inVemi ° n may C ° mpriSe ° r consist essential| y of "on-cellulose fibrous 

£ olZS „;ST ? '"I SynlhGtiC POlymeriC fib6rS - Synthetfc P olymeric fibers usef ul b ^<" include poly- 
olefins, particularly polyethylenes, polypropylene and copolymers having at least one olefinic constituent Other ma- 

2 TJZ l£ P ££2 p0,yamides '. n V lo " s ' copolymers thereof and combinations of any of m e ToregoTng 

may be suitable as the fibrous polymeric material. 

50 C. Preparing Fibrous Structures 

[0029] C. The fibrous structures of the present invention comprise the temporary wet strength binder (polymer and 

/l^l h hT berS ' iS C ° mbined Wrth ,he fiberc in a manner which . a « er addition oTThe salt 
leads to a bonded fiber mass, generally in the form of a sheet containing the fibers. The bonded fiber mass has an in- 
« use wet strength that is higher than a corresponding fiber mass without the binder 

KLTlST 1 T tUreS 5 PreSSnt inVenti0n may be prepared in a varie, y of wa V s - 0na ^portant aspect, 
ZTJZT P °^ er fl* 8 S3lt Sh0U ' d be 3dded 10 tne fibers se P arate| y- TO* while the polymer and sal 
may be added simultaneously, they should not be admixed prior to introduction to the fibers. This Is dSated by the 
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salt's ability to precipitate the polymer if the two are combined prior to addition to the fibers 

™LI h l f,br0 f JS H St r ,UreS tyPiCa " y l0med by 3 Wet -' aid paper makin 9 P rocess - Wet laid P^er making proc- 
esses typ.calfy include the steps of providing a slurry containing the fibers (the slurry is alternatively referred to herein 
as a paper making furnish), depositing the slurry of fibers on a substrate such as a foraminous forming wire (e q a 

The step of setting the fibers ,nto sheeted form may be performed by allowing the fluid to drain and pressing the fibers 
against he foram.nous wire (dewatering), for example, with a screened roil, such as a cylindrical Dandy Rol Once 
set, the fibrous sheet may then be dried and optionally compacted as desired 

[0032] In general, the polymer is combined with the fibers by contacting the fibers with the polymer in an aqueous 

n me wtiTH a "; h SUbstantia "y removi "9 the medium from the fibers. The polymer may be combined with the fibers 

llr^l h r PaPe , r ma ? Pr ° CeSS (e 9 - by additi °" 10 the paper ,urnish > or after the Product is sub- 
til fSl Z* ( M dry : endaddition )- ln a P refe -ed embodiment, the polymer and the salt are combined with 
the fibers after the paper product is substantially formed, e.g., by spraying or printing 

[0033] Thus, treatment of the paper or paper products with the polymer may involve spraying, printing or otherwise 
applying the pofymer to the fibers that have been substantia.lv set in the preparation of me paper product e g "y a 
wet la d process The set fibers are preferably sprayed or printed with the polymer in the torn, of a composition whfch 
comprises a liquid solution of the polymer. Water is the preferred sofvent. The liquid mixture typical* co S s from 
about 1 to about 10 weight % of the polymer and from about 90 to about 99 weight % of the advent foTexlp e a 
mixture of about 5 weight % of the polymer and about 95 weight % of the solvent is suitable. Optionaily a pSzer 

ZbiS? ,n T so,uti , on t0 aid in providin9 softness and flexibility to the bound fib ™ «Se S?i,VS5S 

embodiment, the polymer solution is sprayed onto the previously set fibers. Upon drying, the salt component is added 
(e.g., spraying) to the fiber/polymer substrate. component is added 

[0034] As indicated, the polymer may alternatively be combined with the cellulose fibers in the wet-end of a wet-laid 
paper-making process. Thus, the pofymer may surtably be inc.uded in the paper-making furnish. The polymer ma be 

and then added to the furnish. In either case, depending on the nature of the polymer, it may be necessary to introduce 
a positive charge mto the pofymer so that it can readily adsorb to the anionic celiulose fibers when addShe wet 
Z l^ aPer T? 9 Pr0 ? SS - F ° r eXampl6, 3 Sma " am0Unt of 4-dimethylaminobutyraldehyde dimethylacetal may 
to supplymg a positive charge ,s to heat the polymer/fiber mixture to facilitate retention of the polymer onto the fibers 
the noLZ Jh K° Se 6 h mb0dimer f where the po| y™r of the binder is cationic under the conditions for combining 
S^T! ' -? ' SSUe ° incompatibilit y with the fi bers may be obviated. Where the polymer is combined 

7££ p !lf Tt T ti0n ' the S3rt SOlUti ° n Wi " Preferab ^ be added after the «ber/polymer blend has dried 
[0035] Regardless of whether the polymer is combined with the fibers via dry-end or wet-end addition the salt mav 

andTbe! 0 ^^ 

and I bers are combined and the formed sheet is allowed to dry. A sail solution is then added to prov de a fibrous 
structure of the present invention. y>uvrae a fidtous 

[0036] The polymer is advantageously used in the form of a solution, which may be further diluted with additional 
solvent, or concentrated Alternately, the polymer can be isolated and recovered by removing the soCt e g by 

toZ^f^Z^T^ ^ P0 ^ er Ca " the " ' a,er be US6d in 3 tempora, > W6t stre "* h co ' p ^ion and applied" 
o fibereforimpartng temporary wetstrength thereto. Such compositions comprise the PVAA pofymer, a solvent stable 
for ^ substantially d.ssofving the polymer (preferably in water and/or a plasticizer such as gfycerol. so^retcnd 
optionally other paper making additives such as are known in the art (e.g., softeners, retention aids) ' 

!?h? JrH Pr6f T d T b ° diment ' treatment iS accomplisnedb yepraying.printingor otherwise appfyingthepolymer 
to the se f,bers wrth such a composition (more preferably spraying). Spraying tends to provide higher levels of inCse 
wet tensile strength relative to treatment via the wet-end in a handsheet paper making process 
[0038] The amount of polymer that is combined with the cellulose fibers is selected to provide a balance of in-use 
wet ensile strength disposal wet tensile strength, and optionally other properties, including dry strength, consistent 
p l!£ht T ° thS ' nVen,,0n - The paper products wi " contain from about from about 0.5 weight % to about 

fu w2?" 0 ""I**? 1 Wei 9 ht%toabout 15weight%, more preferabfy f rom about 1 weight % to about 

10 we.ght% of the polymer, based on the total weight of thefibrous structure. The wetstrength properties of the fibrous 
structure will depend on its end-use (e.g.. a tissue product or a component of an absorbent article) 
[0039] The composition comprising the polymer is allowed to remain in contact with the fibers for a time and at a 
temperature sufficient to enable adsorption of the polymer by the fibers and bonding between the polymer and fibers 
such that s.gnrhcant wet strength is developed via the bond formation (interfiber bonds are formed). When the fibers 
are treated by spray application on conventional commercial paper making equipment, the production time e q the 
sSngt^T 9 'I™ (C ° nVenti0nal,y leSS ,han 4 minutes >' ma V ne e<l to be increased to enable significant levels of wet 
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[0041] The paper product that is being treated with the polymer is preferably subjected to a drying step to remove 
water and/or any other solvents so as to develop the in-use wet strength. Drying miy be accompTfehed by siting 
rjEXST ^^temperatures, e.g., in the range of from about 85»C to about 125°C for tim suSnt 
to achieve the des.red level of dryness, typically to constant weight sufficient 

rh^HiJoclHT 1 inVemi ° n iS particular, V ada Pt<* for paper products, or components of paper products which are 
to be disposed into sewer systems. Accordingy, it is to be understood that the present invention is applbable to a 

lESlTL ' T 'T 1 "*" 9, bUt n0t limited t0 - Portent paper products slh ^sSe u ed fo" 

£T££2'Z c,ea ; in 9 a PP'ications. Exemplary paper products thus include tissue paper eluding to ie 
T2t n T t,SSUe .:. paper towe,s ' core materia 's for absorbent articles such as feminine hygiene artictes inclu no 



III. Absorbent Articles 



E2 h 9 t6rm " abs0fbent artic| e" ^ers generally to devices used to absorb and contain bodv 

more specrfical^ refers to devices which are placed against or in proximity to the body of the wearer to 

^I ^TIT TT S eXUdat6S diSChar96d ,r ° m the bod * The tem " a bsorbenLic.e" is intended toSe 
d apers, catamen.al pads, tampons, sanitary napkins, incontinent pads, and the like, as well as bandages and wound 

o efS t. f ? r J eUSed 38 ^ abSOrbem artiC,e (i e ' the y are intendad to ba «««rded after limtted use and 
SUES' * ? "? ' ° r 0theWiSe dfeposed of in an environmentally compatible manner) A " unitary^ 

^acoool.natedenfity -so that they do not require separate manipulative parts such as a separ^ 

aP klo P n^ 

napk n 1 0 shown in FIG. 1 . As used herein, the term "sanitary napkin" refers to an absorbent article which is worn bv 

f„,LT T3 . u * and ° ther V39inal dischar 9es from the wearer's body (e.g., blood menses and urine? 

if 2 n ::f e Partia '^ Wtthin 3nd Partia '^ eXtemal t0 1,16 wearer's vestibule are aTso 2in ie scoj 

till I"' 8 ,° Ul ? e understood ' however . that the present invention is also applicable to other feminine 
° H 3 "J! f d ?' ° r ° ther abSOrbent articl6S such as dia P ers - incontinent pads and the Z as we! as 
other webs des.gned to faclitate fluid transport away from a surface such as disposable's, f aJiauLsues! and the 

IXlluluI^S^ T th T era " 8 ^ e ' Shape " 3nd/0r of the absorbent article, if any, into 

221 t " 9 1 ° thG Pr6Sent inV6ntion are incorporated, or utilized in conjunction with have no 

crmcalrty or functional relafonship to the principles of the present invention. Such parameters however must be con 
sidered along with the .ntended fluid and intended functionally when determining appropriate JISSSL 

coSinfn?^^^ 

referred to as a garment-facing or contacting surface, or "garment surface". The sanitary napkin 10 is shown in fig 
1, as viewed from its first surface 1 0a. The first surface 1 0a is intended to be worn adjacent toTe bo^ tnTwe er' 

adjacent to the wearers undergarment when the sanitary napkin 1 0 is worn 

SSonH^nl^ naP . k L n 10 t "° centeriines ' a longitudinal centerline "L" and a transverse centerline T" The 
IZedwC^^ 

e^s^^^ 

1 fet °,- P !f n Vi9W0f asanite ^ napkin10of ^present invention inasubstantiallyflat state with port 
oilnT^ 7 T 9 ^ ^ 10 m ° re dearty Sh0W the ^ruction of the sanitary napkin 10 and 
portion of the sanitary napkrn 1 0 iwhich faces or contacts the wearer 1 0a oriented towards the viewer. As shown ^0 
1 the sanitary napkin 10 compnses a liquid pervious topsheet 12 whk* is a fibrous structure of the presentr^' 

?2^ZS!i^ . S ^^ ta,D ^ 12 ' a " 14 P-«°" ad between the o" e i 

12 and the backsheet 13, and a secondary topsheet or acquisition layer 15 positioned between the topsheet 12 and 
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[0049] The sanitary napkin 10 preferably includes optional side flaps or "winas" 24 that nr» fnW^H a n„n. ». 
[0050] FIG. 2 is a cross-sectional view of the sanitary napkin 1 0 taken alona section lino ? ■> «f Fir 1 a 

[0052] In addrt.on to having a longitudinal direction and a transverse direction the sanitarv naokin 1 o »i« n hfie o -t- 
d.recdon or axis which is the direction proceeding downwardly through the S^SS?ZSSi^^^ 

™««= <-_. _ — as ,„co„*« p.*. p^ers. .£ I*, SS^SKSS 
pT M, fSS!£SS TST '"I"' 9 "" a " S '" t ' em 00,6 ** invention -. described is u S 

Gamble Company, published October 22, 1986 in the name Duenk et al 

K J? b H CkSheSt 13 fibr ° US t0pSheet 12 are positioned ad i acent th * Oannem facing surface and the 

of adhesive or any array of separate lines, spirals or spots of adhesive. Adhesives which have been 

of adL J. «, a f xern .P ,a 7. a " a chment means of an open patterned network of filaments comprises severances 
of adhes.e filaments swirled into a spiral pattern such as illustrated by the apparatus and method TshownTus. Pat 
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£*m'£5?2?£7!!2 ° C,0ber7 ' 19751 US ' ^ N °- 4 ' 785 ' 996 iSSU6d 10 Zieker ' etal «» ^vember 
22, 1 978 and U.S. Pat. No. 4,842,666 issued to Werenicz on June 27, 1 989. Alternatively the attachment m«,n« ™T„ 

term flex.blevefe^tomatenals which are^^ 

coated wrth adhes,ve. Any adhesive or glue used in the art for such pulses can be used for the ^adhe^e herein 
TSnr^T' ^f 68 bei " 9 Preferred Suitable adhes " es « manufactured by KB Filler Company of 

Tbu ^t ZTL^LT deS J 9nati °, n 2238 - SUteble 3dneSive faSteners are afeoLcribedTn 5 s P p at e 
im 0 J»hL!f sanrtary napkin ,s placed in use. the pressure-sensitive adhesive is typically covered with a 

oZ ^ ' ner27 ° fder ,0 k6ep the adheSive from drvin 9 °ut or «»»ring to a surface other than he crote* 
portion of the panty pnor to use. Suitable release liners are also described in the above-refe^ed ™?£2S 
4 91 7,697. Any commercially available release liners commonly used for such purposes can be utilized herein A non 

STSSSTS ™ "T T " BL30MG - A Si, ° X 4P/ °' WhiCh is -anlctured t^^^Z 
TcZ Z ' t napki " 1 ° ° f the Pr6Sent inVention is used bv ~ng ^e release liner andZeSter 

EEL ^ 8 TTt f mb0diment of the P resent invention, the sanitary napkin has two flaps 24 each of which are 
the edl ,Th eXtend , ,ateral * fr ° m the side ed 9 e 'he absorbent core. The flaps 24 are configured to d£S over 
the edges of the wearer's panties in the crotch region so that the flaps are disposed between the edges oftteTa^s 
pa^esandthethighs.^ 

thelZ^ 

JnVeMhe ZTTlZT^ 6 T attaChment mSanS ° n th6ir 9arment SUrface 80 that t^ «aps can be led S 
under the panty and attached to the garment facing side of the panty. In this way, the flaps serve to keep the santerv 

Ze tS!j H ,0 h ned ' nthe Panty - The flapS eM 06 const - c ted of various materials including 

attlched'tf £ h 1 ^ T*" ° r COmbina t ion ° f these materials. Further, the flaps may be a separate e.emen 

attached to the main body of the napkin or can comprise extensions of the topsheet and backsheet Te u^Z a 

? ?S7 and U S 4 e r^c" ShaPed Sanit3ry Napki " With F,a P s " which issued to Van ^Iburg onTugust 

0060! . a 11 ' *h " I , Sanita,y Napkin "' WhiCh iSSU6d t0 Van ™ ur 9 on 20, 1986. 

ESJLT^"? T 0 ?"" 11 ° f Pr6Sent inVenti ° n ' 30 aCQUisiti0n "*«W 15 ma V be Portioned between 
wickmg of exudates over and into the absorbent core. There are several reasons why the improved wickino of JJdZl 
■s important, including providing a more even distribution of the exudates throughout 

he sanitary napkin 1 0 to be made re.atively thin. The wicking referred to herein may encompass^the Transoo^n of 
hqu,ds,nonetwooralldirections(i.e..inthex-yplaneand/orinthez-direction).T^ 

a 22 ! * TIT indUdin9 n ° nW0Ven ° f W0Ven webs libers induding JKKlSZ? 
or polyethylene; natural fibers including cotton or cellulose; blends of such fibers; or any equh/alent mSSl 

Tu sZ ssrJL"^- E r P n 6S K° f SanitarV " aPkinS haVin9 an aC0Uisition laver and a top" heet at moT * S ^desonbTd 
Fuin , ' i 2 n l S n t l° Sb ° rn and U S - Patent A PP |ica «on Serial No. 07/810.774, "Absorbent Article Xing 
^KilPTT" k 1 " 1 in the nameS of Cree ' et al - a P re ^d embodiment, the acqu SontZ 
may be jomed wrth the topsheet by any of the conventional means for joining webs together most preferably bv fuln 
bonds as ,s more fully described in the above-referenced Cree application Preferably by fusion 

IV. Wet Strength Properties 

[0061] With regard to paper tissue, the temporary wet strength polymers of the present invention can be used in any 
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TelT COn H StrUC,i0n - For exam P |e - «^ue paper of the present invention can be homogeneous or multi 

SSTS ' f ° r r amp,e ' in U S - Patent 5 ' 334 -**- »«* °n August 2, 1994 to D Phan * a 
nus^ett^ 

Iv^ln h ^ ? WGt Stren9th d6Cay rate suitable for "lability without a significant risk of sewer 
V. Test Method Section - Wet Streng th Tests 

Xmpe^ ^F^rS^^:: 2? 9 h ^ 0, 24 h ° UrS 3 ™»*« ^ — 
wet strenoth tests are ~*»m J? „ • 1 I ^ hUm ' d,ty 18 50% ± 1 0% ' Both ,he in " use and disposal 

rrs^ t ips ri ° f test matehai in a conditioned 

tensile tester (Model matron S^t^i^ ^^^^^3^ 
sample being tested ,s prepared such that the 12,5 cm (5 in.) dimension corresponds to that dire^ti^ ThuT Jor ! 

[0064] The MD and CD wet tensile strengths are determined using the above equipment and calculations in th« 

ZSSSTT ^ H eP ° rted Va ' Ue 1,16 M ° and CD W6t ««"• strenaths « the P a"le ic average 0 a east 

ZZTl ! ; ab ° rat0ry r4 handsh eets are used. 12,5 cm (5 in.) .engths are cut irrespective of orienSion The wi, 
tensHe strength (In-use or D.sposal) is the arithmetic average of the wet strength measured on at .easfeightlwps 

a. In-Use Wet Tensile Streng th • 

Sc ' a n nH S l V !!l TenSi,e 8 TT 18 m6aSUred by S ° akin9 the tGSt Stn ' P in 5% sodium sulfate so '"tion for 2 minutes 
a f h t , Unn9 tenS " e Stren9th Per *° Ascription. This measurement is believed to reflect 

b. Disposal Wet Tensile Strength 

\T 6] h k iSP ° Sal ^ TenSi ' e Stren9t ' 1 iS measured b y soaking a test sample in distilled water for 1 5 seconds at 23°C 
followed by measure perthe above description. This measurement is believed to reflect the coniions^ous struc 

I™ Tf T - nVenti0n W0U ' d enC ° Unter Whe " d * P ° Sed of in a *P ical s -age system. " 

f" 6 ?ed^e7b y r:^ 
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VI. Representative and Comparative Exam ple 
a. Representative Examples 
EXAMPLE 1 



Preparation of a PVAA an d a Fibrous Structure Prepared Using the PVAA 
EXAMPLE 2 

Preparation of a PVAA and a Fibrous Structure Prepared Usine the PVAA 

used to spray this so.ution onto the hand-made paper described above ^t^?^^^ * 
60X to constant weight. The amount of poiymer^ded h SUZZ^lX ZeZTZTJl 

SEe^^^ 
EXAMPLE 3 

Preparation of PoMN-isopropylacrylamide) 

(0073) Wo a 1 lite, rou „a booom fla«k is aaaea N-isopropylocrHamlae (50.03 g. 0 442 mote) 2 2--a2obi. 2 ™,h- 
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14,000). After dialing against £KT£22^I ° ^ Weight cut off 12 ' 00 ° 10 

by freeze drying. A fibrous J^ ^^tlT 9 * ™f 'T " a " d P 0 WN-i8opropylacrylamide) is collected 
accordance wit? the p^ooed^^n3^SH. ( ^T to ) ,,amrte, the binder com P«"«°n Prepared in 
water, exhibiting a clo'udpoi^^ 

EXAMPLE 4 

Preparation of Poly(N-i S o P roDvi a cry lamide-co-t-bLity i a ^i a mi^ o) 

[0075] Into a 50 mL round bottom flask is added N-isoDroDvlacrviamirio , » 

(0.446 g, 3.5 mmoles) AIBN fO 0309 muss J~L , 'sopropyiacrylamide (3.592 g, 31 .7 mmoles , t-butylacrylamide 

is removed by threes^ei^ 

argon pressure and placed V"' * * 8 ° yC ' e ' the SOlution is under posL 
andmecontentsofthefla^ 

against water, the contents ofTh baqs are S T'f ^ ° ff 12, °°° t0 14 ' 000 >- After dialyzing 

a white solid by freeze drying A toous st^ is c °»ected as 

binder composition is prepared Ta^ in »• 

an in-use wet tensile of greater hanlg 4 tfcm M on ^ ! ? e<J EX3mple 3 ' The ,ibrous structure has 
or greater man 39,4 g/cm (1 00 g/in.) and a d.sposal tensile of less than 11 ,8 g/cm (30 g/in.). 

EXAMPLE 5 

i 

Preparation of PolyfN-isoproDvlac rylamide-co-dimethylaminoethvl aety tetrt 

ojanother polyacrylamide copolymer of fonmula (I) (y , 1) useful in 
which *m^mJ£££Z fibers ' nVent, ° n - ThiS C ° P ° lymer has cationic cha ™»er to 

homogenous, oxygen is iI^ZS'JSIS , 9 ' ^ t " bUtan0 ' (5 ° mL) - After the so,uti °" 

is te ftunderp^ra^r p r^e^ 

for 16 hours, it is cooled and the content^ S£ £1? ° ^ ^ maintain,n 9 the reaction * this temperature 
14,000). After dialing aga^ waS^ 

ylaminoethyl acrylate) is collect po,y(N - iso P ra Py |ac 'y'amide<o-dimeth- 
dimethylaminoethyl acrylate) in the binder common In „ C ° mpnS,n9 P 0, WN-iaopropylacrylamide<o- 

b. Comparative Examples 

COMPARATIVE EXAMPLE A 

(PVAB from partially hvdrolyzed PVOH) 

9 *< g/m . len (1 0) g of Auvol 540 (Air Products, Inc.) (degree of hydrolysis of approximately 88%) 
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butanal (as received from Aldrich cZ^^lTalef^C^ 9 *! PH * 2 °' ( A PP roximate 'y 1 65 mL 

hours at 21 -23»C. The solution had a 2d ES£ tL * ,T CWered ^ W3S Stirred ,or 22 

dissolved in slight* acidified dimet^ C °' leCted ^ 

hand-made paper. The sample was dried in I Z!. ' " 38 C00,ed Th,s solut,on was s f> ra Y e <* onto the 

added was 13% based Z^Z^XZZZTi 3 6 °° C " C ° nStant wei 9 ht ' The ~< * P°«V™r 
in.) and 3,1 g/cm (8 g/in) resSy * " '""^ and diSP ° Sa ' t6nsiles Were18 ' 1 #™ («■ 9/ 

COMPARATIVE EXAMPLES B THROUGH F 

wTuUTd™ 

andabaslweightof 37g»m5 ^pJZSiSlJ^ 2" T"* 8 ^ handShe6tS had 9 °° d uniformit y 
source shown, a'nd dissoLdTnLer^ 

The samples were dried to constant weioht « 60°cl ,lT , T ° n, ° the ha «^* P*Per. 

based on the weight of the dry Jn^ 



Code 



Polymers shown in Comparative Examples B throug h F 

Commercial Source 



Polymer 



Trade Name 




C 

IT 



Polyethyl Ozaxoline 



Hydroxy Propyl Cellulose 



Aquazol 200 



Klucel 



Polymer Chemistry Innovations, Tucson, AZ 



Aqualon Co. Wilmington, DE 



Polyvinyl methyl ether) 
PVOH 70 15080-104A 



Scientific Polymer Products Ontario, NY 



Air Products, Allentown, PA 



PVOH 78 15267 



Air Products, Allentown, PA 



Attributes of and results from Comoarativ* Fv*m r i a c p ^. nh F 


Code 


Mn 
(kg/mol) 


Mw 
(kg/mol) 


Cloud Point 
(°C) 


Polymer amount (%) 


In-use Tensile 


Disposal Tensile 
















B 


200 




75 


7 


5,1 (13) 


3,9(10) 


C 






35 


7 


5,1 (13) 


3,9 (10) 


D 


130 


200 


30-35 


6 


5,9(15) 


4,7(12) 


E 


44-65 




-30 


9 


7,5(19) 


5,9(15) 


F 


70-100 




45-55 


9 


7,1 (18) 


3,9(10) 



fibrous s^^eV^eZn ™ ^ te " SileS ** are ^ the 



Claims 



1. A flushabe fibrous structure having an in-use wet tensile strength of at least 100g/in. and a disposable 



wet tensile 
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ttSpoCr Z i 3 ^" " 3 - ^ * ^ ^erized in 

Sted e c7it\TdeCes^ d6riVed fr ° m reaCtin9 P ° lyVinyl alCOh0 ' and ° ne ° r m ° re subslituted " "^ubsti- 
(ii) has a structure according to formula (I) 



H-fcH 2 -CH^CH 2 -CH^H 

c=o c= 0 
Ri-N i 3 



(I) 



wherein 



(a) x is > 1 ; 

(b) y is £ 1 ; 

(c) R1 and R2 are independently selected from hydrogen and C r C 6 alkyl; and 



aryTof Wher6 * * nd R * are inde P end ently selected from hydrogen, C r C 6 alkyl, and 

(ii) R3 is ^-CH 2 -) -N(R6)(R7), where z is from 2 to 4 and R6 and R? are independently selected from 
hydrogen, C r C 6 alkyl, and aryl. y 

" * - — - « — - ensile strength 

thi thZf hyd : 0 ^ SiS P f rior 10 condensation of at least 95%, preferabhy at least 98%; and *JSS£Z 
that the polymer ,s denved from the condensation of at least 8%, preferably from 10% to 16% of the hydraxv" 
groups of the starting polyvinyl alcohol. nyaroxyi 

5 ' ^C^X." 15 ' 0 " 8 StrUCtUre ° f ° ,aimS ^ characteri2ed in that V is 0; * ^ hydrogen or C r C 3 alkyl; and R* 
B. The flushable fibrous structure of Claims 1 , 3 or 5 characterized in that 

(a) R3 is -N(R4)(R5) where R 4 is hydrogen or C,-C 4 alkyl and R5 is C,-C 4 alkyl- or 

(b) R3 is -0-(-CH 2 -) z -N(R6)(R7) wh ere z is 2 or 3, R* is hydrogen or C r C 3 alkyl and R' is Cl -C 3 alkyl. 

. An disposable absorbent article comprising: 

A. a liquid pervious topsheet; 

B. a liquid impervious backsheet; and 

C. an absorbent core positioned between the topsheet and the backsheet ; 

characterized in that the topsheet comprises the flushable fibrous structure of any of Claims 1 -6. 
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8 r 0 r w r^ 

H-fcHa-CH^-CH^H 



R — N 



I ' xV i ^ 



characterized in that 



(a) x isi 1; 

(b) y is* 1; 

(c) Ri and R2 are independently selected from hydrogen and C r C 6 alkyl; and 

(0 R3 iS -N(R*)(R5) ( Where R 4 and R5 are independen% ^ from hydrogen _ ^ Ce a|ky| an(j ary); 

(b) contacting the fibers with the first solution- 



Patentanspruche 



g/in und einer 
ler urn- 



(ii) eine Struktur gemaB Formel (I) aufweist 
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(c) Ri und R2 unabhangig gewah.t sind aus Wasserstoff und C r C e Alkyl; und 



0) R3 ist -N(R4) ( RS, wo R4 und R5 unabh , ngjg gew5h)t sjnd ^^^^ ^ ^ A(ky) ^ 
m^^fSS^ Z 2 4 «*" Und RS - * gewan* sind aus 
' i=S»^-^~ 5S5S m -Oe. 

von mindestens 95 %, vorzugswefee vo^ TmindLt^ ^^T" e ' nen W^e-Gehalt voreiner Kondensation 
Po'ynierstammtausderKond^ 

pen des Ausgangs-Polyvinylalkohols m ' ndeStenS 8 v °™9swe,se von 1 0 % bis 1 6 %, der Hydroxylgrup- 

6. HinunterspOlbare faserige Struktur nach den AnsprOchen 1 , 3 oder 5, dadurch gekennzeichnet dass 

7. Absortoierender Wegwerfartikel umfassend: 

A. eine flussigkeitsdurchlassige Decklage; 

B. eine flussigkeitsundurchlassige AuBenl'age- und 

C einen absorbierenden Kern, der zwischen der Decklage und der AuBenlage angeordnet fet; 
TSTJISST^ ^ ^ ^ * ^-P^re faserige Struktur nach einem der Anspruche 

^ ^n~rd 9 et^ 

Schritte umfasst: ^ Nasszugfesftgkert von nicht mehr als 30 g/in, wobei das Verfahren die 

SS^fSKT FaSem 00 6iner 6rS,en L6SUn9 m " «™ -iches eine Struktur gen** 



H-fcH 2 -C H ^CH 2 ^ H ^H 



dadurch gekennzeichnet, dass 

(a) xist>1; 

(b) yjst>1; 
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(C) Rl und R2 unabhangig gewahlt sind aus Wasserstoff und C r C 6 Alkyl; und 

ffl R3 ist -N(R4) ( R 5) , wo R4 und R5 unabh§ng . g gew . h|( sjpd Wasserstoffi q Cg A(ky| Ary(; 

(b) In-Kontakt-Bringen der Fasem mit der ersten •Losung- 

(c) wesenflfches Entfer nen des flOssigen Mediums von den Fasern, urn ein Faser/Poiymer-Gemisch zu bi.den; 

(d) In-Kontakt-Bringen des Faser/Poiymer-Gemisches mit einer zwerten Losung, die ein Sab umfasst. 
Revendications 

camp,.*,™ des » res . ™ M « „„ poym5re , „„ „ ^'X^ ^ ' " S "" C "" e 

(n) possede une texture selon la formule (I) 



H -(CH 2 _CH)3HCH 2 - C%- H 
I I 

c=o CO (I) 

R 1 — N r3 
I. 



dans laquelle 

(a) x est 2 1 ; 

(b) y est 2 1 ; 



(c) et R2 sent independamment selectionnes parmi rhydrogene et un alkyle en C r C 6 ; et 

tZSSSX XS£. t * 6t * ^ t seiectionnes pan. rnydrogene. 

cfau moins e * Sentiel erne m de , OvlTeTT*** " " '* P ° ,ym6re 631 **" de la condensation 
, P eierennenement de 10 /. a 16 %, des groupes hydroxyle de I'alcool polyvinylique de depart. 
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6. Structure fibreuse jetable dans les toilettes selon les revendications 1 , 3 ou 5 caracterisee en ce que 

(b)R3 correspond a -0-(-CH 2 -),-N(R«)(R 7 ) o£i zest Pom neJL h m est un alkyle en ;ou 

est un alkyle en C r C 3 . . 3 ' R 6St h y dr °9 en e ou un alkyle en C r C 3 et R 7 

7. Article absorbant jetable comprenant : 

A. un voile superieur permeable au liquide ; 

B. un voile arriere impermeable au liquide ; et 

C. un corps central absorbant entre le voile superieur et le voile arriere ; 

Snje S tS^ 1 ?T Ur C ° mPr6nd ' a StmCtUre fbreUSe jetab ' e danS 165 toi,e "~ rune 
" Sfe^^^ 

egale a 30 g^uce, precede ZS'S^ ^ * ^ * *» ™«™ ° U 

llrfonm^ir 8 61 00 d ' Une Premi6re S ° ,Uti0n C ° m ^ nant un rt* Possede une structure 



H_(CH 2 -CH)j-(CH 2 -Cf%- H 

c=o c=0 

1 1 I 
R — N r 3 

I 



(I) 



R 2 



caracterise en ce que 



(a) x est > 1 ; 

(b) y est > 1 ; 

(c) R1 et R2 sont independamment selectionnes parmi I'hydrogene et un alkyle en C r C 6 ; et 

in ZSSS^XSI'S * " ^ S ° nt — *- P- ".ydrogene. 

(b) mise en contact des fibres avec la premiere solution ■ 

S lEf !J ^ T b fH antie "f dU m " ieU ,iquWe deS fibres afin d '° bte ™ «" ™e.ange fibre/polymere ■ et 
(d) m,se en contact du melange fibre/polymere avec une seconde solution comprenanfun set ' 
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r 2 




Fig. 2 
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